1. Introduction {#sec1-1}
===============

Elevated blood pressure and severe proteinuria are important predictions of progressive renal injury ([@ref32]). How proteinuria results in tubulointerstitial injury, single strongest determinant of the long-term loss of glomerular filtration rate leading to end-stage renal disease, is incompletely understood ([@ref27]; [@ref11]).

The excretion of protein in the urine (proteinuria) is generally thought to be an indicator of deteriorating kidney function. While drugs which lower high blood pressure (hypertension) may all contribute to the preservation of kidney function, experiments in diabetic rats with hypertension have shown that the drugs which function by inhibiting angiotensin-converting enzyme are more effective in reducing proteinuria than other antihypertensive drugs (Windt et al., 2008).

Urinary excretion of albumin is a sign of mild kidney disease ([@ref1]). There is clear evidence that pharmacologic blockade of the renin-angiotesnsin system (RAS) with angiotensin-converting enzyme inhibitors (ACEIs) or angiotensin receptor blockers (ARB) reduces proteinuria and slows the progression of renal disease in diabetic and nondiabetic nephropathies, a beneficial effect that is not related to blood pressure control. Some patients exhibit a significant beneficial response, whereas others do not. The absence of response may be explained by the incomplete blockade of the RAS obtained with ACEI ([@ref8]).

Intervention in the renin-angiotensin system (RAS) with angiotensin-converting enzyme inhibitors (ACEIs) is the therapy of choice for proteinuric renal disease, since these drugs lowered blood pressure (BP) and proteinuria and preserve renal function in the long term ([@ref26]; [@ref13]; [@ref28]). It is generally thought that reduction in the formation of angiotensin II (Ang II) is the main pharmacological action of ACEI. However, evidence is growing that other components of the RAS may contribute to the beneficial effects of ACEI ([@ref3]) in particular, angiotensin 1-7 (Ang 1-7), circulating levels of which are increased 10- to 25- fold during ACEI therapy ([@ref18]; [@ref17]). These increased Ang (1-7) levels are thought to contribute to the antihypertensive effect of ACEI ([@ref9]). The present study is designed to investigate the antihypertensive and renoprotective effects of lisinopril after a period of 12 weeks treatment in Kurd hypertensive patients.

2. Materials and Methods {#sec1-2}
========================

This research was performed on randomly chosen hypertensive patients (all patients with other chronic diseases were excluded), the treatment period lasted three months, during which 24 patients; 11 males and 23 females were taking lisinopril 10mg/day. Baseline measurements of BP, is taken, and at 1, 3, 5, 7, 9, and 11 weeks of treatment. Urine samples were collected from patients on day 1 prior to first dosing with antihypertensive therapy (baseline) and at 2, 4, 6, 8, 10, 12 weeks of the treatment period of time. Serum creatinine level was measured before treatment and after one week of it, the result was within the normal range: patients on (ACEÍs) or (ARBs), their serum creatinine and after one week of starting treatment should not be exceeding more than 30% of their baseline value, otherwise it may precipitate unilateral and/or bilateral artery stenosis which lead to its exclusion ([@ref10]).

2.1 Parameters Measured {#sec2-1}
-----------------------

BP was determined according to Riva Rocci ([@ref29]; [@ref6]), by two measurements in the sitting position after 5 minutes at rest. All the measurements were made by the same investigators on the patient's dominant arm between 8 a.m. and 11 a.m. MAP was calculated as ([@ref23]):
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2.2 Laboratory Methods {#sec2-2}
----------------------

24-hr urine samples were collected by spontaneous voiding urineprotein excretion was determined by spectrophotometer (CECIL CF 2021, England), Autoanalyzer (Hitachi, Mito, Japan)

2.3 Statistical Analysis {#sec2-3}
------------------------

Statistical Analysis was performed using the ANOVA with respect to mean arterial pressure (MAP), and proteinuria. Differences between two measurements within one group were tested by *t*-test for dependent samples.

3. Results {#sec1-3}
==========

First part of the results is revealing the effect of lisinopril on MAP in patients with essential hypertension. It is evident from the [Table 1](#T1){ref-type="table"} that lisinopril causes a significant reduction in mean arterial pressure at 1, 3, 5, 7, 9, and 11 weeks after treatment compared to zero time values. After 11 weeks of treatment, the mean arterial pressure was 97±0.9 mmHg (25.9% decreased).

###### 

Effects of lisinopril (10 mg) on Mean Arterial blood pressure in patients with essential hypertension at different time interval

  Duration (week)   Mean Arterial Pressure (MAP)(mmHg)
  ----------------- -----------------------------------------
  0                 131±2.4
  1                 122[\*](#t1f1){ref-type="table-fn"}±2.1
  3                 115[\*](#t1f1){ref-type="table-fn"}±1.6
  5                 109[\*](#t1f1){ref-type="table-fn"}±1.3
  7                 104[\*](#t1f1){ref-type="table-fn"}±1.1
  9                 99[\*](#t1f1){ref-type="table-fn"}±1
  11                97[\*](#t1f1){ref-type="table-fn"}±0.9

Significant at p\<0.05 compared with zero time value

Values are presented as mean ± standard error

Patient number is 24
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The second part is the effect of lisinopril on proteinuria in patients with essential hypertension. [Table 2](#T2){ref-type="table"} showed the effect of lisinopril on proteinuria in patients with essential hypertension at different time after treatment. There is significant reduction in proteinuria at 10 and 12 weeks (3 months) after treatment compared to zero time values. After 12 weeks (3 months) of treatment, the proteinuria decreased from 0.1985±0.00518 G/24hr to 0.1463\*±0.00310 G/24hr (p\<0.05) (26.2% decreased).

###### 

Effects of lisinopril (10 mg) on proteinuria in patients with essential hypertension at different time interval

  Duration (week)   Proteinuria (G/24 hr)
  ----------------- ------------------------------------------------
  0                 0.1985±0.00518
  2                 0.1898±0.00489
  4                 0.1784±0.00412
  6                 0.1712±0.00395
  8                 0.1643[\*](#t2f1){ref-type="table-fn"}±0.00332
  10                0.1529[\*](#t2f1){ref-type="table-fn"}±0.00308
  12                0.1463[\*](#t2f1){ref-type="table-fn"}±0.00310

Significant at p\<0.05 compared with zero time value

Values are presented as mean ± standard error

Patient number is 24
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4. Discussion {#sec1-4}
=============

Residual proteinuria is a strong modifiable risk factor for renal failure progression ([@ref7]). Hypertension and diabetes are the two biggest factors for proteinuria. Age and weight gain also increases the risk.

The remaining risk of progression of hypertension kidney disease to end-stage renal disease (ESRD) is still high despite introduction of diverse categories of new drugs ([@ref14]). The present study shows the importance of targeting remission and regression of proteinuria in hypertensive patients. In our experimental study positive remission was obtained (proteinuria decreased from 01985±0.005G/day at onset to 0.1463±0.003 G/day at follow up.

The role of blockade of the rennin-angiotensin system has been explored in many clinical contexts with positive results ([@ref16]; [@ref20]). A number of observational and experimental studies revealed that angiotensin converting inhibitors (ACEI) delay the progression of renal abnormalities in patients with chronic renal insufficiency (CRI) and this protective ability is found to be mediated mainly by antihypertensive (systemic) and antiproteinuric (introglomerular) mechanisms ([@ref25]). Researches which conducted in various centers showed that dual blockade of the rennin-angiotensin system had little reducing effect on reducing proteinuria or renal function in diabetic hypertensive patients ([@ref13]; [@ref5]; [@ref24]; [@ref2]; [@ref15]; [@ref21]).

By contrast, positive effects were observed in a trial of four weeks duration in normotensive subjects with nephropathy ([@ref22]).

We evaluated the antihypertensive and renoprotective effects as reflected by short-term changes in blood pressure and in proteinuria. Across past two decades ACEIs expressed powerful effects in lowering blood pressure by inhibiting production of angiotensin II and impeding breakdown of bradykinin to which the cough is attributed after administration of lisinopril ([@ref19]).

The results in this study show that inhibition of the rennin-angiotensin system is particularly effective in lowering mean arterial pressure to about normal values 97±0.9 in Kurdish patients after one week of the treatment. This work provides evidence of an important role for lisinopril therapy in Kurd patients with hypertension as this remedy is effective at reducing mean arterial blood pressure and has beneficial effect on proteinuria in Kurd patients after 8, 10, and 12 weeks of medication, a result which is parallel to that documented by many other researchers ([@ref4]; [@ref33]). This study supports a potentially high beneficial medication approach for the treatment of hypertension and a protective tool from diabetic renal disease ([@ref30]).
